Agile Software Development (ASD) methodology is defined by four values and twelve principles that sum up the essence of a variety of methods and practices. A certain attitude towards building software is promoted that puts individuals and interactions before processes and tools. Agile is a new way to see the software development process by taking in account human characteristics. In order to produce working software people need to collaborate towards common goals and find solutions that would maximize the value created. Spending too much time to develop comprehensive documentation is considered waste. Collaboration between the development team and business is important and favoured to contract negotiation. This means optimizing any process in order to create a system that is based on transparency, inspection and adaptation that leads to reduced bureaucracy. Flexibility and responsiveness to change is preferred over following a plan.
Introduction
Agile Software Development (ASD) methodology is defined by four values and twelve principles that sum up the essence of a variety of methods and practices. A certain attitude towards building software is promoted that puts individuals and interactions before processes and tools. Agile is a new way to see the software development process by taking in account human characteristics. In order to produce working software people need to collaborate towards common goals and find solutions that would maximize the value created. Spending too much time to develop comprehensive documentation is considered waste. Collaboration between the development team and business is important and favoured to contract negotiation. This means optimizing any process in order to create a system that is based on transparency, inspection and adaptation that leads to reduced bureaucracy. Flexibility and responsiveness to change is preferred over following a plan.
The ICT industry in Romania has known a significant growth in the past years and became an attractive option for providing outsourcing services. This paper aims to assess the development of agile practices and evaluate how they are evolving to sustain the growth of the Romanian ICT sector. Reasons for adopting agile practices are [1] :  Accelerate product delivery;  Enhance ability to manage changing priorities;  Increase productivity;  Enhance software quality;  Enhance delivery predictability;  Improve business/IT alignment;  Improve project visibility;  Reduce project risks;  Improve team morale;  Improve engineering discipline;  Reduce project cost;  Increase software maintainability;  Better manage distributed teams. The main agile methods that gained popularity are presented in Table 1 . Extreme programming (XP) is a software development methodology which is intended to improve software quality and responsiveness to changing customer requirements. It uses the same dynamics of Scrum by defining short iterations (similar with sprints) and extends the framework with rules that aim to enhance technical excellence. In order to assure high quality code must always be written to an agreed standard, unit tests must be created and pair programming is recommended for all production code to increase collective ownership. Kanban uses principles from Toyota Production System (TPS). The method aims to create a continuous stream of work by identifying blockers in the process. The core practices as identified in [4] are workflow visualization using boards, limiting work in progress, manage the flow, make process policies explicit and continuously improve the system. Using this practices leads to an increase in the transparency within the team and assures that impediments are removed as soon as they emerge. Kanban doesn't prescribe any specific roles. Rather than making massive change in the organizational structure an evolutionary approach to process improvement is preferred that would reduce the risk of resistance to change. SAFe: Scaled Agile Framework and LeSS: Large Scale Scrum is designed to ensure agility in an enterprise context with multiple teams that work on the same product. Adaptation on Scrum framework is proposed to assure the coordination of projects and utilization of shared resource when there is more than one team involved.
Research method
The main goal of the research was to develop a solid understanding on software development methodologies from both a theoretical and practical point of view in order to design a learning program that will increase efficiency of the software teams within a company. A multi-method approach was considered for this study in order to address the subject from different angles. A literature review was conducted in order to understand the theoretical aspects of Agile Software Development:  Books from authors that are considered thought leaders in the field were selected;  Scientific papers that consist in systematic literature reviews on agile topics were consulted [7] , [8] , [9] ;  Study cases, surveys and market studies provided by main vendors of agile tools were analyzed. In order to exchange experience with other practitioners involvement in the groups of interest formed on Meetup.com was considered. Working with teams to improve the process and increase performance provided insights on how to translate the theory into practice. A survey was designed to gather quantitative data. The survey offered an overview on the agile methods used in Romanian software teams. The content of the form was designed using reference questionnaires like: [1] , [10] , [11] . Furthermore, four interviews were held with persons involved in agile programs, to verify that the agile theory and the previous mentioned forms used as guidelines capture the reality of agile in software teams. The tool used was Google Forms and three weeks were allocated for collecting data. The target audiences were persons who worked in software teams and certified agile practitioners. The channels used for distribution were:  www.meetup.com platform in the communities that had an agile interest stated;  direct email to companies from www.softwareindex.ro (approximately 50 companies);
 on social media channels to several group of interest (www.linkedin.com and www.facebook.com); Preliminary results were presented during the IE 2015 Conference [12] . An important method to expanding knowledge regarding agile practices was participating in events organized by groups of interest that share the same concerns and meet regularly to exchange experience. This groups use the social network Meetup to organize events where case studies, best practices and personal experiences are presented. Participation to events is free of charge and usually takes place in co-working hubs or at company's headquarters. Scrum courses were taken with trainers certified by Scrum Alliance. With the theoretical foundation and having previous experience in working in software development companies the role on Agile Coach was undertaken to gain more experience in agile practices. The role was initially defined in [13] . Case studies of companies adopting agile are presented in Table 2 . ALPHA is a consultancy company providing end-to-end services like software development, design, quality assurance, online marketing, technology consulting and ecommerce solutions. As client projects become more complex the need of improving the efficiency of the development process became evident.
Company BETHA is a small agency delivering web-based systems and maintaining inhouse developed educational products. The main challenge included working with state of the art technology in order to deliver a functional prototype for a complex form builder. Having a small team people were allocated on multiple projects so having a flexible way to organize the work was required.
Company GAMMA develops and maintains a platform that connects online retailers with affiliates that provide marketing services. Launching a new version of the platform involved increasing the development team so the program focused on improving teamwork by using Scrum. DELTA is an ecommerce startup based in New York that has the IT development department in Bucharest. Due to rapid growth of the company changes in the organization of the IT department were considered to increase agility and improve coordination between software teams and business teams.
All companies considered Scrum as framework for improving teamwork and gain more agility in the development process. Management was willing to allocate resources to improve the software development methodology in order to achieve better results.
Results
Each method approached generated valuable data and the results were processed within visual graphs, tables or a series of observation. The survey has reach around 1000 people, based on the estimated size of the target group. A total of 358 people opened the link and 119 completed the form. Table 3 presents the results of the survey. The Meetup community was analyzed by extracting the data from the platform via their API. Figure 1 depicts the five main ICT hubs in Romania. The number represents how many groups with concerns in software development and technology are active in each location. Company ALPHA has switch from a resource allocation model based on client needs to a model that relies on dedicated teams that work in an agile way. Each project team had a project manager that worked closely with the client to figure out requirements, several software developers ranked by seniority and software testers. Resources like graphic designers and systems administrators were shared between teams. The delivery model still relied heavily on process to assure that the same standards of quality were respected across teams. Scrum was used to organize the work. Initially sprints were planned and managed by using a software developed in house and an open source issue tracking system. After several trainings with an external consultant Scrum events were introduced that led to more face-to-face communication and improved coordination between team members. As an effect project deadlines were met more often and the client got involved in the process to provide valuable feedback for the teams. A new project management tool was implemented to reflect the changes in the workflow and a continuous integration system that performed static code analysis was developed.
Fig. 1. Number of Meetup groups sharing interest in agile practices
Having a small team working on multiple projects a full agile method could not be implemented for company BETHA. Certain practices were adapted to improve how work was organized. Initially a product roadmap was created to identify specific phases of the project. Two weeks sprints were proposed. Because work was done on multiple projects planning was hard and constant changes in the scope lead to unfinished work at the end of the sprints. In order to increase transparency a Kanban board was displayed in the room. While some practices were considered useful in helping the team getting more organized a formalized method could not be implemented due to nature of the projects. Work was done on an individual level based on direct relationship with the customers. Agile methods are suitable when the group shares common goals. The software team in company GAMMA was already using some of the Scrum practices when the program begun. An online board was used to keep track of tasks, sprints were planned and features were estimated using story points. After several discussions to understand the company we started collaboration in the role of Scrum Master to help facilitate Scrum events, improve agile process and implement JIRA as a project management tool. Several millstones with the new product were reached but in order to increase the speed of delivery new developers were hired and certain roles were covered. A product manager was hired to deal with the product backlog, help the developers understand requirements and plan the launch of the new version. A software tester joined the team to assure the quality of the product. The new formed team resembled all the characteristic of a Scrum team.
Company DELTA was the most complex case study because of the size of the teams. Most of the agile methods are recommended for small teams that work on a single project or product. The dynamics of the team can be managed when is smaller than 10 people. In this case study the IT department had 26 people at the beginning of the program. There was a team dealing with business solutions, a frontend development team, a backend development team, two mobile developers, and a quality assurance team. Each group planned their work in iterations based on dependencies with other teams. Management and a small user experience team was providing with requirements. Dependencies were managed between teams by using delayed sprints (e.g. backend planning the work before frontend) but in reality this method was not effective because it created a lot of bottlenecks and an overhead for managing release on the production server. Work in the teams started with a series of interviews with managers and attended planning meetings to understand the team dynamics. Based on the observations workshops on agile methods were designed to introduce people in the agile mindset. Sprint retrospective meetings were started with each team to identify and resolve impediments. After 4 months in the program a reorganization of the department was proposed. Instead of three teams specialized on specific components a cross-functional team model was adopted. The change reduced dependencies and increase autonomy. Based on experience gained with the teams and involvement in the community a concept for custom agile learning program is proposed. Figure 2 describes the overview of the program.
Fig. 2. Agile learning framework
An initial assessment of the process is required to understand the context of the company and identify the goals of the program. Having only theoretical knowledge regarding agile practices is not sufficient to integrate the mindset. A collaborative approach to learning is proposed. Rather than having a training on a specific agile method a custom learning program is designed with the participation of all the stakeholders. In the assessment phase semi-structured interviews and focus groups are done to gather data regarding current practices. The tools and current process is analyzed. Specific goals for the transformation are decided and implemented in an agile manner. By creating a learning environment based on continuous improvement, coaching, mentoring and feedback integration of an agile mindset is more likely to succeed. Future work proposes development of the learning framework by creating an interactive knowledge base on agile practices that is accessible online and can be customized based on client's needs.
Discussion
Having an overview of agile practices in the entire software community is important to create a realistic learning and development program. Adopting a new practice in a team involves a significant effort because of the time invested in acquiring know-how and getting all teams members aligned. It's important to assess what would be the best practices that will increase the overall performance of the process. A change management strategy increases the chances of success. Usually teams start with the meetings prescribed by the Scrum framework but because they lack proper facilitation are more likely to fail in creating the collaborative environment. Due to the nature of project based work there is a focus towards project management practices. This increases the efficiency of the development process but if facing with time constrains and budget constrains the effects on quality are seen on the long run. The evolution of the community is contributing to the spread of best practices. This is consistent with agile values that emphasis the importance of individuals and interactions in producing quality software. By the use of online social networks we assist to a new way learning that is more decentralized and less dependent on a single source of information. Groups of interests are self-organizing by using online platforms to find people with similar concerns. This could increase the contribution to open source projects and play a significant role in increasing the learning experience to create a culture of technical excellence.
As an Agile Coach, the role involved working hands-on with the teams to help them produce change in the habits and routines by adapting agile practices to their specific context. Factors that influence the development of software methodologies are discussed. a) Practice and tools Developers are more likely to identify with a specific tool or technology rather that with the practice of software development. Most of the jobs are in some extent related with a specific programming language (e.g. C++ programmer, PHP developer, .NET engineer, Java developer). This leads to a high degree of specialization and less focus on business domain knowledge that is important to produce solutions that would satisfy customer needs. Product oriented companies might face challenges to change the mindset towards problem understanding and innovative thinking. Agile methodology promotes having a blend between technical knowledge and business knowledge and having an understanding of the overall development process in order to be effective. Ability to build relationships, collaborate and communicate within a team is important to achieve results.
b) Enterprise and open-source solutions Presence of multinational corporate companies steers the focus towards learning enterprise solutions. Having the advantage to offer high payed jobs even right after finishing college make them attractive for junior developers. Universities respond to companies needs by creating courses and ensure the right skills required to get a job as soon you finish college. Companies develop body of knowledge and provide certification programs. Use of open-source is often associated with startups and small companies as they require more flexible solutions to enhance business agility and lack the funds to implement enterprise software. Learning an open-source tools is more community oriented and is done by joining mail groups, online forums, attending informal events and working freelance jobs.
c) Public and private sector There is a general lack of transparency regarding acquisition of software and IT services in the public sector. Contracts are allocated to companies that seem to know the intricate of the system and are able to respond with comprehensive documentation, but often fail to provide working software. Private sector is more likely to adopt agile methods as they depend on the ability to deliver and satisfy client needs. Still there is a challenge to adapt practices in the outsourcing context due to contract negotiation. Upfront requirements must be provided. Planning and managing changes are not that flexible. This leads to a more process oriented methodology. Providing only the workforce for specific projects limits the value created.
d) Project and product management Most of the software initiatives are project oriented due to the focus towards outsourcing and providing services. A great amount of ef-fort is spent with writing requirements, planning, allocating and tracking activities. Project management is more oriented on deliverables where product management is more oriented on outcomes and customer satisfaction. Agile methodology promotes small projects that lead to a new enhanced increment of the product. Switching from project to product management takes a change in mindset. Building a great product is a challenge to combine multiple disciplines and have people with different skills working together.
e) Technical excellence Despite the fact that ICT sector is promoted as having great specialists we don't contribute much for the development of the industry worldwide in terms of open source projects or successful products. Only few products that are more likely to be the exceptions that confirm the rule have crossed the borders and made a significant impact. Romanian software community is in a phase of development as most of the companies have sufficient funds now to make investments in learning, research and development. Most of the technologies like programming languages, software frameworks or software platforms are imported and the main focus is on building applications. Engineering best practices like test driven development (TDD), test automation, continuous integration and measuring software quality metrics scored lower in the survey.
f) Education and continuous learning Education is an important factor in the development of software development practices. Major ICT hubs in Romania are based around universities with tradition in forming well prepared individuals. Companies are starting to increase their involvement with the academic community in order to share best practices and provide with case studies. Developing agile methods takes deliberate practice and requires an attitude of continuous learning.
Conclusions
The Romanian ICT sector is getting aligned in terms of methodology and technology with current standards in software delivery. Education and continuous learning play a significant role in the development of best practices. Still low investments in research and development keeps the productivity below its full potential. Agile Software Development (ASD) brings a new approach in delivering software by taking in account the human characteristics and work relationships. In order to increase productivity a learning method that relies on agility, collaboration and continuous improvement is proposed. Adapting the methodology to the specifics of the Romanian ICT sector and the Romanian culture is an important factor to gain the desired benefits. Future work proposes development of the learning framework by creating an interactive knowledge base on agile practices that is accessible online and can be customized based on client's needs. Emerging roles in agile teams will be analyzed and an investigation of performance metrics is proposed. The focus of future research will be towards practices that enhance performance and increase the likeliness of creating software products that satisfy customer needs. New approaches to software development are required to accomplish the transition from an industry oriented to outsourcing services to creating products with a higher added value.
